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CLAIMS 



[Claim(s)] 

[Claim 1] Shaping acoustic material characterized by having a resin sinking-in layer 
with the small voidage obtained by infiltrating the following thermoplastics a into one 
[ which has the detailed opening structure which uses thermoplastics and the fiber for 
strengthening as a principal component ] field of a porosity base material, and coming 
to carry out laminating adhesion of the film of the following thermoplastics b in the 
field of another side of the base material. 

Thermoplastics thermoplastics b with a melt flow rate smaller than the 
thermoplastics in an account thermoplastics a; porosity base material; thermoplastics 
with either the melting point or softening temperature higher than sheet-izing of a 
stumpable sheet, and the material temperature at the time of expansion molding 
[claim 2] Shaping acoustic material according to claim 1 characterized by 
thermoplastics being polypropylene. 

[Claim 3] Shaping acoustic material according to claim 1 characterized by the fiber for 
strengthening being glass fiber. 

[Claim 4] Thermoplastics a is a shaping acoustic material according to claim 1 
characterized by the melt flow rate being 1 / 30 - 1/3 in a porosity base material of a 
melt flow rate. [ of thermoplastics ] 

[Claim 5] By heating the web milled and obtained, pressurizing the main raw material 
which consists of thermoplastics and fiber for strengthening, and fabricating, after 
reheating the stumpable sheet obtained in this way and expanding it In case it sets to 
the approach of manufacturing shaping sound absorption material, and a web is 
heated and pressurized and is sheet-ized The laminating of the film of thermoplastics 
a with a melt flow rate smaller than the thermoplastics in a web is carried out to one 
field of a web. In the field of another side of a web The manufacture approach of the 
shaping sound absorbing material characterized by carrying out the laminating of the 
film of thermoplastics b with either the melting point or softening temperature higher 
than whenever [ stoving temperature / of the web when sheet-izing ] . 
[Claim 6] The manufacture approach according to claim 5 characterized by using 
polypropylene as thermoplastics in a web. 

[Claim 7] The manufacture approach according to claim 5 characterized by using glass 
fiber as fiber for strengthening in a web. 

[Claim 8] The manufacture approach according to claim 5 characterized by using the 
resin which is 1 / 30 - 1/3 of a melt flow rate which the melt flow rate contains in a web 
as thermoplastics a. [ of thermoplastics ] 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a proposal about an approach which 
manufactures advantageously the shaping acoustic material which has high 
reinforcement, rigidity, and outstanding sound absorption characteristics especially, 



and this shaping acoustic material about the shaping acoustic material used as a 

head'lining ingredient for automobiles etc., and its manufacture approach. 

[0002] 

[Description of the Prior Art] In order that an automobile in recent years may reduce 
the noise in the car, what gave the absorption-of-sound function is adopted as interior 
materials. Since especially a shaping head-lining ingredient has a large occupancy 
area in in the car also in these interior materials, it is very effective to raise the 
absorption-of-sound function of this head-lining ingredient, when reducing the noise 
in the car. 

[0003] As an ingredient which has this absorption-of-sound function, what processed 
porous bodies, such as glass wool and resin felt, with thermosetting resin is known. 
However, this sound absorbing material runs short of rigidity, in order to use as 
automobile interior materials, especially a head-lining ingredient. On the other hand, 
in order to have given predetermined rigidity to this ingredient, there was a trouble of 
that it is inferior to a moldability, dust being generated at the time of handling which 
the weight as a member increases. 

[0004] On the other hand, there are some which carried out expansion molding of the 
stumpable sheet as sound absorption material which can cancel conventionally the 
trouble mentioned above. The sound absorbing material which comes to carry out 
expansion molding of this stumpable sheet consists of thermoplastics which carries 
out adhesion arrival of the fiber for strengthening, and them mutually, and is a kind 
of porous material with detailed opening structure. So, this kind of sound absorbing 
material has the cheap description of ** compared with other ingredients with the 
large lightweight absorption-of-sound frequency domain which dust does not generate 
and which is excellent in configuration holding power during handling. 
[0005] However, in using for a product like the head-lining member for automobiles, it 
is required for the thin tabular sound absorbing material which consists of such a 
porous material to excel in sound absorption characteristics and the property of rigid 
both. 

[0006] For example, since the manifestation of sound absorption characteristics is 
premised on the tooth-back air space for the sound absorbing material which comes to 
carry out expansion molding of the stumpable sheet which is indicated by JP. 8-6549, A, 
it needs big space for the thickness direction. Therefore, this sound absorbing 
material had the trouble that sufficient sound absorption characteristics could not be 
obtained as a head-lining ingredient for automobiles with which the sound absorption 
characteristics in narrow space are demanded. Even if the ingredient in which 
predetermined sound absorption characteristics are shown is obtained, in order to 
maintain the rigidity as a head-lining ingredient for automobiles, there was a fault 
that it was necessary to make it increase extremely, and-izing of the eyes (weight per 
unit area) could not be carried out [ lightweight ]. 

[0007] Moreover, the technique of aiming at improvement in sound absorption 
characteristics of a sound absorbing material is proposed by JP, 6- 156 161, A by 
carrying out the laminating of the inorganic fiber layer to a stumpable sheet. However, 
the sound absorption material concerning this proposal had a fault, like that a 
manufacture man day increases and the ingredient itself becomes heavy in the top 



where the cost of the inorganic fiber itself is high, in order to carry out the laminating 
of the inorganic fiber after a stampable sheet moulding. 

[0008] On the other hand, generally the epidermis ingredient as an ornament is 
pasted together on the front face by the side of in the car by the head-lining ingredient 
for automobiles. If both this epidermis ingredient and the head-lining ingredient for 
automobiles have permeability, the head lining itself will come to bear the duty of the 
filter of air in the car, and the problem that the front face of an epidermis ingredient 
becomes dirty remarkably will arise. This problem is produced when the sound 
absorbing material of a publication is used for above-mentioned JP. 8-6549, A which 
has permeability as a head-lining ingredient for automobiles. 

[0009] In order to solve such a problem, there are approaches, such as preparing a 
non-aeration layer between the head-lining ingredient for automobiles which 
performs non-aeration processing to for example, an epidermis ingredient, and an 
epidermis ingredient. However, when such non-aeration processing was performed, 
the noise in the car was reflected in the non-aeration layer, and the head-lining 
ingredient which consists of a sound absorbing material became a fatal trouble of 
stopping absorbing sound substantially. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention is made in order to cancel 
the trouble about shaping acoustic material mentioned above, and the main purpose is 
in offering the shaping [ which has high reinforcement, rigidity, and outstanding 
sound absorption characteristics ] acoustic material which is lightweight and does not 
have permeability. Other purposes of this invention are to propose the approach of 
manufacturing the above-mentioned shaping acoustic material advantageously. 
[0011] 

[Means for Solving the Problem] Now, when a sound escapes from the opening of a 
porous material, friction makes absorption of sound of a porous material which was 
mentioned above between air and an ingredient, and it is said that it happens by the 
energy of a sound being transformed into heat energy (for example, refer to "sound 
absorbing material" Gihodo Shuppan Co., Ltd. written by Koyasu). 
[0012] Therefore, if the voidage of an ingredient becomes extremely small, that 
incidence is hard to be carried out to the interior of an ingredient, it will become and, 
as for the sound absorption characteristics of a porous material, a sound will fall. It 
falls, also when a non-aeration layer exists on the surface of a porous material. 
Moreover, it becomes what was excellent, so that the thickness of an 
absorption-of-sound layer was so thick that the opening structure of an ingredient was 
fine when the ingredient of the same voidage compared. So, in order to obtain the 
ingredient excellent in sound absorption characteristics, voidage is large and it is 
necessary to consider as the porous material which has detailed opening structure. On 
the other hand, since the amount of adhesion resin of the fiber for strengthening will 
decrease relatively if voidage becomes large, the reinforcement of a porous material 
and rigidity fall inevitably. 

[0013] Artificers inquired wholeheartedly towards development of the shaping 
acoustic material which has high reinforcement, rigidity, and outstanding sound 
absorption characteristics based on such knowledge. Consequently, it found out that 



the above-mentioned purpose could be realized by considering as the shaping acoustic 
material of a three-tiered structure as shown below. 

** . It considers as a layer with the high voidage which makes content of the fiber for 
strengthening relatively higher than the outer layer section for the inner layer section 
of shaping acoustic material, and has detailed opening structure. Thereby, this layer 
was made into the structure which raises expansibility and sound absorption 
characteristics. In a layer with this high voidage, a sound especially with the high 
frequency of about 2000Hz is absorbed well. 

** . By one side of the outer layer section which sandwiches the above-mentioned 
inner layer section infiltrating resin, and making content of thermoplastics high, 
rather than the inner layer section, make content of the fiber for strengthening low 
relatively, and let it be a precise layer with low voidage. Thereby, this layer was made 
into the structure of preventing reflection of a sound by giving permeability and 
making a sound absorbing in said inner layer section while making it into the 
structure which raises rigidity. It is in this precise layer. The sound of a 500-lOOOHz 
frequency domain is absorbed well. 

** . Let another side of the outer layer section which sandwiches the above-mentioned 
inner layer section be a layer without the permeability which carried out laminating 
adhesion of the resin film. Thereby, this layer was made into the structure of 
non-permeability, so, such a shaping acoustic material of a three-tiered structure has 
reinforcement and high rigidity — the sound of the large frequency domain which is 
500-2000Hz is well absorbable, and it is lightweight and becomes the structure of 
having non-permeability. 

[0014] That is, it is characterized by the shaping acoustic material of this invention 
having a resin sinking-in layer with the small voidage obtained by infiltrating the 
following thermoplastics a into one [ which has the detailed opening structure which 
uses thermoplastics and the fiber for strengthening as a principal component ] field of 
a porosity base material, and coming to carry out laminating adhesion of the film of 
the following thermoplastics b in the field of another side of the base material (refer to 
drawing 1 ). 

Thermoplastics thermoplastics b with a melt flow rate smaller than the 
thermoplastics in an account thermoplastics a; porosity base material; thermoplastics 
with either the melting point or softening temperature higher than sheet-izing of a 
stumpable sheet, and the material temperature at the time of expansion molding 
[0015] Here, in the shaping acoustic material concerning above-mentioned this 
invention, thermoplastics's being polypropylene and the fiber for strengthening have 
desirable being [ it / glass fiber ] **. Moreover, as for Thermoplastics a, it is desirable 
for the melt flow rate to be 1 / 30 - 1/3 in a porosity base material of a melt flow rate. 
[ of thermoplastics ] 

[0016] By the manufacture approach of the shaping acoustic material concerning this 
invention heating the web milled and obtained, and pressurizing the main raw 
material which consists of thermoplastics and fiber for strengthening, and fabricating, 
after reheating the stumpable sheet obtained in this way and expanding it In case it 
sets to the approach of manufacturing shaping sound absorption material, and a web 
is heated and pressurized and is sheet-ized The laminating of the film of 



thermoplastics a with a melt flow rate smaller than the thermoplastics in a web is 
carried out to one field of a web. In the field of another side of a web It is characterized 
by carrying out the laminating of the film of thermoplastics b with either the melting 
point or softening temperature higher than whenever [ stoving temperature / of the 
web when sheet-izing ]. 

[0017] Here, using polypropylene as thermoplastics in a web in the manufacture 
approach of the shaping acoustic material concerning above-mentioned this invention 
and using-as fiber for strengthening in web-glass fiber ** are desirable. It is desirable 
to use the resin which is 1 / 30 - 1/3 of a melt flow rate which the melt flow rate 
contains in a web as thermoplastics a. [ of thermoplastics ] 
[0018] 

[Embodiment of the Invention] Below, each component (or element) which constitutes 
the shaping acoustic material concerning this invention and its manufacture approach 
is explained. 

As thermoplastics used for a web about thermoplastics, the copolymers (for example, 
an ethylene-vinyl chloride copolymer, an ethylene-vinylacetate copolymer, etc.) which 
use resin, such as polyolefines, such as polyethylene and polypropylene, polystyrene, a 
polyvinyl chloride, polyethylene terephthalate, a polycarbonate, a polyamide, and 
polyacetal, and these resin as a principal component, a graft compound or the blend 
article of these resin, etc. is mentioned. Although polypropylene is desirable from 
reinforcement and a price side especially, there is especially no incongruent 
thermoplastics about this invention. 

[0019] As for this thermoplastics, it is desirable that the melt flow rates of that are 
10-300g / 10 minutes. If this reason has a melt flow rate smaller than 10 g / 10 
minutes, an adhesive property will worsen, and on the other hand, if larger than 300g 
/ 10 minutes, the reinforcement of resin itself will become low, and in any case, the 
reinforcement of the acoustic material itself is because it becomes low after all. 
[0020] This thermoplastics can use together what was denatured with various 
compounds, such as an acid and epoxy, in order to raise an adhesive property with the 
fiber for strengthening. In the case of polypropylene, what denaturalized with the 
maleic acid, a maleic anhydride, an acrylic acid, etc. is suitable especially, and the 
denaturation radical has an acid-anhydride radical, a carboxyl group, a desirable 
hydroxyl group, etc. In addition, an incongruent thing does not have other 
denaturation radicals about this invention, either. When using such modified resin 
together with thermoplastics, a web may be manufactured using each resin particle 
and the pellet which carried out melting kneading of these resin with the extruder etc. 
beforehand, and the thing which ground this pellet may be used. Moreover, what 
coated one resin with other resin can also be used. 

[0021] In addition, especially the configuration of the above-mentioned thermoplastics used for a 
web is not limited, but the thermoplastics of the shape of a flake, fibrous [ shape / of a particle / 
others, for example, fibrous, ], is used. It is desirable to use especially the thing in within the 
limits the particle size of whose is 50-2000 micrometers in the case of-like [ particle ]. When 
particle size exceeds 2000 micrometers, it is difficult for this reason for the fiber for strengthening 
to obtain the stumpable sheet which resin distributed to homogeneity, and on the other hand, 
particle size is because omission of the resin from a web increase in less than 50 micrometers. 



[0022] Moreover, the above-mentioned thermoplastics can add the additive for raising 
weatherability and thermal resistance beforehand. Also in this case, like the case of modified 
resin, a web may be manufactured using each particle, melting kneading of these particles may be 
beforehand carried out with an extruder etc., and the ground object may be used. Moreover, what 
coated one particle with other ingredients can also be used. 

[0023] As fiber for strengthening used for a web about the fiber for strengthening, the various 
organic fiber and the inorganic fiber other than glass fiber, a lock fiber, a carbon fiber, and a metal 
fiber can be used. 

[0024] As for the fiber length of this fiber for strengthening, it is desirable for within the limits of 
10-26mm to cost 5-30mm preferably from the point of having rigidity with a sufficient shaping 
acoustic material obtained, and securing the moldability at the time of paper-milling shaping. 
This reason is that sufficient rigidity will not be acquired if fiber length is shorter than 5mm, but 
that expansion becomes an ununiformity on the other hand while the fiber for strengthening will 
not fully open at a paper-milling process but the expansibility of a Plastic solid will fall, if fiber 
length exceeds 30mm, and the formativeness at the time of shaping also gets worse. In addition, it 
is also effective to mix the fiber of fiber length which is different from the balance of expansibility 
and reinforcement. 

[0025] As for the diameter of fiber of this fiber for strengthening, it is desirable to make 7-25 
micrometers into within the limits of 11-23 micrometers preferably from the point of securing the 
reinforcement effectiveness and the expansion effectiveness by sound absorption characteristics 
and fiber. This reason is that sufficient expansion scale factor will not be obtained if the diameter 
of fiber is smaller than 5 micrometers, and sufficient sound absorption characteristics and 
rigidity will not be acquired on the other hand if the diameter of fiber exceeds 30 micrometers. In 
addition, if the fiber of a different diameter of fiber is mixed, it is effective when raising the 
reinforcement effectiveness and the expansion effectiveness by sound absorption characteristics 
and fiber. 

[0026] As for this fiber for strengthening, processing by the coupling agent or the convergence 
agent is performed as occasion demands. When the fiber for strengthening is glass fiber, in order 
to improve especially the wettability and the adhesive property with thermoplastics which are a 
binder component, processing by the silane coupling agent is performed. As this silane coupling 
agent, it is desirable to use the coupling agent of a vinylsilane system, an amino silane system, an 
epoxy silane system, an methacrylic silane system, a chlorosilicane system, and a mercapto silane 
system. Processing of the glass fiber by such silane coupling agent can be performed by known 
approaches, such as the approach of spraying a silane coupling agent solution, while carrying out 
stirring mixing of the glass fiber, and an approach immersed in glass fiber into a coupling agent 
solution. 

[0027] Moreover, in order to raise the rigidity of shaping acoustic material, and expansibility, as 
for the fiber for strengthening, it is desirable to carry out filamentation to a single fiber. 
Therefore, processing according [ the above-mentioned fiber for strengthening ] to a water-soluble 
convergence agent is performed. As this convergence agent, there are a polyethylene oxide system, 
a polyvinyl alcohol system, etc. 

[0028] Although the rate of combination (content) of the fiber for strengthening and the fiber for 
strengthening occupied in the web after paper milling (after desiccation) about the rate of 
combination of thermoplastics changes also with addition of the specific gravity of the fiber for 
strengthening and thermoplastics to be used, or other raw materials When polypropylene is used 



as thermoplastics, using glass fiber as fiber for strengthening, as for the rate of combination of 
the fiber for strengthening, it is desirable to make it become 50 - 80wt% to the AUW of a 
desiccation web. If this reason has few rates of combination of the fiber for strengthening than 
50wt{s)%, sufficient rigidity is not expectable, and absorption-of-sound nature is also inadequate, 
and since expansibility is bad, moreover, porosity mold goods with high voidage will not be 
obtained. It is because the fall of the rigidity of the shaping acoustic material which it becomes 
difficult for the thermoplastics as a binder component to be insufficient when the web after paper 
milling will become weak on the other hand if the rate of combination of the fiber for 
strengthening exceeds 80wt(s)%, handling nature worsens and also it is made to expand, and to 
sink resin into the fiber join for strengthening at homogeneity, and is obtained is caused. 
[0029] It is thermoplastics with a melt flow rate smaller than the thermoplastics which contains 
Thermoplastics a in a porosity base material or a web about Thermoplastics a. In case this 
thermoplastics a sheet-izes a web, it sinks into one field of a porosity base material, and the 
amount for strengthening of the surface section of that porosity base material of fiber becomes 
less than the inner layer section relatively, and it forms a resin sinking-in layer with small 
voidage. Consequently, the part of this resin sinking-in layer will have the small amount of 
springbacks, and will not fully expand. For this reason, the surface section of the porosity base 
material with which Thermoplastics a sank in serves as structure with few openings, and its 
rigidity improves as the whole shaping acoustic material. On the other hand, since the content of 
the fiber for strengthening is high compared with a resin sinking-in layer, parts other than the 
above-mentioned resin sinking-in layer of a porosity base material of the amount of springbacks 
(inner layer section of shaping acoustic material) are large, and fully expand. For this reason, in 
parts other than the above-mentioned resin sinking-in layer of a porosity base material, the 
sound absorption characteristics which carried out expected can be demonstrated. In order to be 
able to demonstrate the sound absorption characteristics which carried out expected, it is the 
specific gravity of parts other than said resin sinking-in layer. Carrying out to less than 0.3 is 
desirable. Thus, the shaping acoustic material obtained by considering as the structure of having 
a resin sinking-in layer with the small voidage obtained by infiltrating Thermoplastics a into one 
field of a porosity base material becomes the thing excellent in rigidity, maintaining outstanding 
sound absorption characteristics. 

[0030] An important thing is that one [ into which Thermoplastics a was infiltrated ] outer layer 
section of shaping acoustic material surely has permeability here. This is because it is 
indispensable in order to maintain sound absorption characteristics. In order for the outer layer 
section concerned to have permeability, the melt flow rate of Thermoplastics a is important, and 
adopts thermoplastics with a melt flow rate smaller than the thermoplastics contained in a 
porosity base material or a web as this thermoplastics a in this invention. As for this 
thermoplastics a, it is desirable more preferably that it is 1 / 30 - 1/3 of MFR which the melt flow 
rate (only henceforth "MFR") of that resin contains in a porosity base material or a web. [ of 
thermoplastics ] If the ratio of said MFR is larger than one third, in case it will sheet-ize, resin 
sinks even into the inner layer section of a web, and its load carrying capacity of the shaping 
acoustic material obtained does not improve while it becomes insufficient expanding this reason 
in the expansion molding performed behind. It is because the noise is reflected in this layer on the 
other hand as a result of forming the resin layer the layer of Thermoplastics a does not have 
[ layer ] aeration in the shaping acoustic material which remains completely on a surface and is 
obtained in the expansion molding which sinking [ of the resin to the inside of a web ] in becomes 



difficult, and is performed behind when the ratio of said MFR is smaller than 1/30, and sound 
absorption characteristics fall remarkably. Thus, sufficient sound absorption characteristics are 
obtained only after Thermoplastics a remains in the surface section, without sinking even into the 
inner layer section of a porosity base material and is in the condition that aeration occurs. 
[0031] The thickness of the film used in case this thermoplastics a is infiltrated is usually 30-300, 
although it changes with the rigidity and the acoustic absorptivities which are demanded. Being 
referred to as mum is desirable. For this reason, in less than 30 micrometers, the reinforcement of 
acoustic material does not fully improve, but, on the other hand, the thickness of this film is 300. 
It is because expansibility and permeability will worsen if mum is exceeded. Moreover, as this 
thermoplastics a. the copolymers (for example, an ethylene-vinyl chloride copolymer, an 
ethylene-vinylacetate copolymer, etc.) which use resin, such as polyolefines, such as polyethylene 
and polypropylene, polystyrene, a polyvinyl chloride, polyethylene terephthalate, a polycarbonate, 
a polyamide, and polyacetal, and these resin as a principal component, a graft compound or the 
blend article of these resin, etc. is mentioned, for example, 

[0032] It is thermoplastics with either the melting point or softening temperature higher than 
whenever [ stoving temperature / of the web when sheet-izing Thermoplastics b ] about 
Thermoplastics b. If this thermoplastics b is resin with which are satisfied of the 
above-mentioned conditions, the copolymers (for example, an ethylene-vinyl chloride copolymer, 
an ethylene-vinylacetate copolymer, etc.) which are not limited especially, for example, use resin, 
such as polyolefines, such as polypropylene, polystyrene, a polyvinyl chloride, polyethylene 
terephthalate, a polycarbonate, a polyamide, and polyacetal, and these resin as a principal 
component, a graft compound or the blend article of these resin, etc. will be mentioned. The 
reason for carrying out laminating adhesion the film of such thermoplastics b to the field of 
another side of a porosity base material or a web here If it is for giving non-permeability to the 
head-lining ingredient for automobiles and is lower than whenever [ stoving temperature / of a 
web in case either the melting point of Thermoplastics b or softening temperature sheet-izes ], 
maintaining the sound absorption characteristics which were excellent to the noise in the car It is 
because the melt viscosity of Thermoplastics b becomes low at the time of sheet-izing or expansion 
molding, a crack tends to go into a film front face and non-permeability cannot be secured. 
[0033] The thickness of the film of this thermoplastics b is usually 10-100, although it changes 
with the rigidity and the permeability which are demanded. It is desirable mum and to be more 
preferably referred to as 15-60 micrometers. This reason is acoustic material becomes heavy and 
also economically disadvantageous [ acoustic material ], if a film tends to be torn at the time of 
expansion molding and the thickness of this film exceeds 100 micrometer on the other hand in 
less than 10 micrometers. Moreover, when an adhesive property with the thermoplastics 
contained in a film and a porosity base material concerned, or a web is not good, pn the film 
concerned, the one or more layer laminating of the adhesive resin (glue line) can be carried out, it 
can be multilayer-film-ized, and laminating adhesion can be carried out at a web. 
[0034] In addition, the above-mentioned shaping acoustic material concerning this invention can 
be made to contain additives, coloring agents, etc., such as an anti-oxidant. light stabilizer-proof, 
a metal deactivator, a flame retarder. and carbon black, other than the various components 
mentioned above. A product can be made to contain these additives and coloring agents by 
blended and coating beforehand or adding by a spray etc. to the thermoplastics of the shape for 
example, of a grain, at a web. 

[0035] Next, how to manufacture the shaping acoustic material concerning this invention is 



explained. 

(1) Production of a web (the milling-paper method) 

foam the water solution containing a surfactant beforehand -- the raw material which uses the 
fiber for strengthening and thermoplastics as a principal component is distributed in ******. 
Subsequently, the solid content in dispersion liquid is made to deposit the obtained dispersion 
liquid suction and by carrying out degassing on a porous base material, and a nonwoven 
fabric-like intermediate product is acquired by drying the deposit. The intermediate product of 
the shape of this nonwoven fabric is called a web. The thickness of this web is usually l-30mm. 
[0036] Here, as a surface active agent which can be used, any of an anion. Nonion. and a cation 
system are sufficient. It is advantageously used at a point excellent in making homogeneity 
distribute the raw material with which dodecyl BENZERU sulfonic-acid sodium, coconut oil 
fatty-acid diethanolamide. etc. especially use the fiber for strengthening, and thermoplastics as a 
principal component. 

[0037] In addition, the web manufactured by the paper-milling approach using a bubble has 
uniform distribution of the raw material of the cross direction and the thickness direction, and 
the fiber for strengthening has almost opened it even in the condition of a single fiber. 
[0038] (2) The production above of a stumpable sheet (1) A precise sheet (stumpable sheet) is 
produced by heating, pressurizing the web produced at the paper-milling process so that the fiber 
for strengthening and thermoplastics may fully sink in, and subsequently carrying out cooling 
solidification under pressurization. 

[0039] The laminating of the film of thermoplastics a with a melt flow rate smaller than the 
thermoplastics contained [ especially ] in a web in one field of a web to a sheet 
chemically-modified [ this ] degree by this invention is carried out, the laminating of the film of 
thermoplastics b with either the melting point or softening temperature higher than whenever 
[ stoving temperature / of the web when sheet-izing to the field of another side of a web ] is carried 
out, and the description is that it sheet-izes. The part which Thermoplastics a sank in, the 
opening became the structure of having permeability few, by this in the outer layer side of the web 
which carried out the laminating of the film of Thermoplastics a, and the web part except this 
outer layer side became the structure of having detailed opening structure and that voidage was 
high, and carried out laminating adhesion of the film of Thermoplastics b can obtain the shaping 
acoustic material of a three-tiered structure used as structure without permeability. 
[0040] Here, as for the preheat temperature of the web when sheet-izing, it is desirable to carry 
out to more than the melting point of the thermoplastics in a web and under decomposition 
temperature, the case where thermoplastics is polypropylene especially -- said preheat 
temperature 170-230 ** — desirable — Considering as 190-220 ** is desirable. It is because the 
coloring and the fall on the strength by the pyrolysis or degradation of polypropylene will be 
caused if this reason and 230 degree C are exceeded. 

[0041] Moreover, the welding pressure of the web when sheet-izing is 0.5 - 50 kgf/cm2, in order to 
fully infiltrate thermoplastics into the fiber for strengthening. Considering as within the limits is 
desirable. Welding pressure this reason If smaller than 0.5 kgf/cm2, it will become inadequate 
sinking in and expected rigidity will not be acquired. On the other hand, welding pressure is 50 
kgf/cm2. It is because breakage of the fiber for strengthening will be produced and expected 
rigidity and expansibility will not be acquired, if it exceeds. 

[0042] In addition, all well-known approaches, such as the continuation pressing method using 
the intermittent pressing method of the usual batch type, Teflon, and a steel band belt as an 



approach of sheet-izing a web, are applicable. 

[0043] Thus, the obtained stumpable sheets are piled up after the fiber for strengthening has 
opened to the single fiber. For this reason, if melting of the thermoplastics is carried out again, 
thickness will be mostly recovered even in the thickness of a web with the rigidity of the fiber for 
strengthening which is going to return to the condition of the original web. This phenomenon is 
peculiar to the stumpable sheet produced by the milling-paper method, and is called springback. 
Since the motive power which causes this springback is the rigidity of the fiber for strengthening, 
it depends for the magnitude of this springback on the amount and property of the fiber for 
strengthening, 

[0044] (3) Manufacture of a shaping sound absorbing material (expansion molding) 
Above (2) The shaping acoustic material concerning this invention is manufactured by carrying 
out melting of the thermoplastics again, expanding the produced stumpable sheet according to the 
above-mentioned springback force of the fiber for strengthening, supplying in metal mold, and 
compressing and carrying out cooling solidification so that it may become smaller than specific 
gravity in case voidage is zero (this being called expansion molding). 

[0045] Here, as for whenever [ stoving temperature / at the time of expanding a stumpable sheet ]. 
it is desirable to carry out to more than the melting point of thermoplastics and under 
decomposition temperature, the case where thermoplastics is polypropylene especially — 
whenever [ said stoving temperature ] 170-230 ** - desirable - Considering as 190-220 ** is 
desirable. It is because the coloring and the fall on the strength by disassembly of polypropylene 
will be caused if this reason and 230 degree C are exceeded. Moreover, the die temperature at the 
time of pressing the above-mentioned expansion sheet or temperature which carries out cooling 
solidification is usually made into 60 degrees C or less from the point of handling nature or 
productivity that what is necessary is just below the congealing point of thermoplastics. 
Furthermore, an expansion molding pressure is usually 50 kgf/cm2, although it changes with 
product configurations. It considers as the following. It is because the pressure with this 
superfluous reason makes the fiber for strengthening fracture. 

[0046] In addition, by the manufacture approach of the above-mentioned shaping acoustic 
material concerning this invention, at the process (making process of a stumpable sheet) which 
heat and a pressure are put [ process ] on a web and infiltrates thermoplastics into the fiber for 
strengthening, the films and sheets other than the film of Thermoplastics a and b, a nonwoven 
fabric, etc. can be pasted together to coincidence, or compound-ization with other ingredients can 
be performed, and the function of design nature or others can be given. 
[0047] 

[Example] Below, this invention is concretely explained based on an example. 

(Example 1) The fiber for strengthening and thermoplastics which were used by this example are 
as follows. 

- Thermoplastics : polypropylene particle (MFR:20, mean-particle-diameter; 500micrometer, the 
melting point; 160 degrees C) 

- Fiber for strengthening : glass fiber (die length; 25mm, diameter; 13micrometer) (what was 
processed by the amino silane system coupling agent and the polyethylene oxide system 
convergence agent) 

(1) foam the water solution containing a surfactant beforehand -- into ******^ by dry weight %, the 
raw material of the component presentation which consists of 30% [ of polypropylene particles ] 
and glass fiber 70% is mixed, and it becomes total eyes 960 g/m2, respectively — as — degassing — 



it dried and the web was produced. 

(2) Above (1) The polypropylene film (ZOOmicrometer thickness, MFR=2) was carried out as a film 
of Thermoplastics a, and the laminating of the two-layer film of a nylon 6 film (melting point 233 
degrees C, 25-micrometer thickness) and a polypropylene film (melting point 160 degrees C. 
40-micrometer thickness. MFR=8) was carried out to the front face of the produced web as a film 
of Thermoplastics b at the rear face, respectively. At this time, the film of Thermoplastics b 
carried out and carried out the laminating of the polypropylene film to the web side. 

(3) Above (2) The obtained layered product is heated to 210 **, and it is 3 kgf/cm2. The layered 
product which pressurized by the pressure, and was heated and pressurized is arranged between 
the 25-degree C cooling boards, and it is 3 kgf/cm2. It pressed and solidified by the pressure and 
the precise stumpable sheet was produced. 

(4) Above (3) The produced stumpable sheet is heated to 210 ** at a far-infrared heater, and it is 
path clearance. It compressed and cooled with the monotonous metal mold set as 4.2mm, and a 
good tabular shaping acoustic material was manufactured. Thickness of the shaping acoustic 
material at this time It was 4,0mm. 

[0048] Thus, about the obtained shaping acoustic material, as a result of observing the cross 
section under a microscope, it turned out that a resin sinking-in layer with low voidage with the 
low content of the fiber for strengthening exists near a front face as compared with the interior of 
mold goods. Moreover, although the field into which the laminating of the film of Thermoplastics 
a was carried out, and it was infiltrated had permeability when the permeability of the obtained 
shaping acoustic material was investigated, the field which pasted the film of Thermoplastics b 
together did not have permeability. 

[0049] (Example 2) It is thickness like an example 1 except having carried out the laminating of 
the two-layer film of a polyethylene terephthalate film (melting point 256 degrees C, 
25-micrometer thickness) and a polypropylene film (melting point 168 degrees C, 40-micrometer 
thickness, MFR=8) to the rear face of a web as a film of Thermoplastics b. 4.0mm shaping acoustic 
material was manufactured. 

[0050] Thus, about the obtained shaping acoustic material, as a result of observing the cross 
section under a microscope, it turned out that a resin sinking-in layer with low voidage with the 
low content of the fiber for strengthening exists near a front face as compared with the interior of 
mold goods. Moreover, although the field into which the laminating of the film of Thermoplastics 
a was carried out, and it was infiltrated had permeability when the permeability of the obtained 
shaping acoustic material was investigated, the field which pasted the film of Thermoplastics b 
together did not have permeability. 
[0051] (Example 1 of a comparison) 

(1) into foam liquid, by dry weight %, the raw material of the component presentation which 
consists of 30% [ of polypropylene particles ] and glass fiber 70% is mixed, and it is set to the 
I140g of the total eyes/, and m2, respectively -- as — degassing - it dried and the web was 
produced. 

(2) Above (1) The laminating only of the nylon 6 film (melting point 233 degrees C, 25-micrometer 
thickness) was carried out to the rear face of the produced web as a film of Thermoplastics b. 

(3) Above (2) The obtained layered product is heated to 210 **. and it is 3 kgf/cm2. The layered 
product which pressurized by the pressure, and was heated and pressurized is arranged between 
the 25-degree C cooling boards, and it is 3 kgf/cm2. It pressed and solidified by the pressure and 
the precise stumpable sheet was produced. 



(4) Above (3) The produced stumpable sheet is heated to 210 ** at a far-infrared heater, and it is 
path clearance. It compressed and cooled with the monotonous metal mold set as 4.2mm, and a 
tabular shaping acoustic material whose thickness is 4.0mm was manufactured. 
[0052] Thus, although it was a layer without an opening, as for the field which carried out the 
laminating of the film of Thermoplastics b as a result of observing the cross section under a 
microscope about the obtained shaping acoustic material, it turned out that other parts have the 
structure of having a uniform opening. Moreover, although the field which did not carry out the 
laminating of the film had permeability when the permeability of the obtained shaping acoustic 
material was investigated, the field which carried out the laminating of the film of 
Thermoplastics b did not have permeability. 

[0053] (Example 2 of a comparison) It is thicl^ness like the example 1 of a comparison except 
having produced the stumpable sheet, without carrying out the laminating of the film to both 
sides of a web. 4.0mm shaping acoustic material was manufactured. 

[0054] Thus, about the obtained shaping acoustic material, as a result of observing the cross 
section under a microscope, it turned out that it has the structure of having a uniform opening. 
Moreover, when the permeability of the obtained shaping acoustic material was investigated, both 
sides had permeability. 

[0055] The shaping acoustic material of examples 1 and 2 and the examples 1 and 2 of a 
comparison to 50mm width-of-face x 120mm manufactured as explained above The test piece of die 
length was cut down and the bending test (crosshead speed 50 mm/min, distance between spans of 
100mm) which pushes punch from the field (field which is not pasting the film together about the 
example of a comparison) which pasted the film of Thermoplastics a together about this test piece 
was performed. The elastic inclination at this time is the distance between spans. Load at the 
time of 100mm (kgf) It bends and is the inclination of an amount (mm). Moreover, the normal 
incidence sound absorption coefficient according to JIS A 1405 was measured. A normal incidence 
sound absorption coefficient is 1.0. Solving, a sound absorbs sound completely. Consequently, the 
result of the acoustic-absorptivity measurement of the result of a bending property to Table 1 is 
shown in drawing 2 . 
[0056] 
[Table 1] 





(kgf/SOmi) 


m^mi (kgf/ca/50m ) 




5.3 1 


8. 3 3 




5. 29 


8. 4 3 


immi 


1. 88 


4. 4 3 


itmi2 


1. 86 


4.3 2 



[0057] When making it structure like this invention so that clearly from the result shown in this 
Table 1 and drawing 2 , it turned out that shaping acoustic material becomes the thing excellent 
in the sound absorption characteristics in a 500-2000Hz large frequency domain while maximum 



load and elastic inclination become high and it shows the outstanding strength property. 
[0058] 

[Effect of the Invention] As explained above, according to this invention, the shaping [ which has 
high reinforcement rigidity, and outstanding sound absorption characteristics ] acoustic material 
which is lightweight and does not have permeability can be offered. Thereby, the shaping acoustic 
material concerning this invention can be effectively used as the sound absorption material which 
needs rigidity, for example, the head-lining ingredient for automobiles, an engine room, a dash 
panel, etc. 

TECHNICAL FIELD 



[Field of the Invention] This invention is a proposal about an approach which 
manufactures advantageously the shaping acoustic material which has high 
reinforcement, rigidity, and outstanding sound absorption characteristics especially, 
and this shaping acoustic material about the shaping acoustic material used as a 
head-lining ingredient for automobiles etc., and its manufacture approach. 

PRIOR ART 



[Description of the Prior Art] In order that an automobile in recent years may reduce 
the noise in the car, what gave the absorption-of-sound function is adopted as interior 
materials. Since especially a shaping head-lining ingredient has a large occupancy 
area in in the car also in these interior materials, it is very effective to raise the 
absorption-of-sound function of this head-lining ingredient, when reducing the noise 
in the car. 

[0003] As an ingredient which has this absorption-of-sound function, what processed 
porous bodies, such as glass wool and resin felt, with thermosetting resin is known. 
However, this sound absorbing material runs short of rigidity, in order to use as 
automobile interior materials, especially a head-lining ingredient. On the other hand, 
in order to have given predetermined rigidity to this ingredient, there was a trouble of 
that it is inferior to a moldability, dust being generated at the time of handling which 
the weight as a member increases. 

[0004] On the other hand, there are some which carried out expansion molding of the 
stumpable sheet as sound absorption material which can cancel conventionally the 
trouble mentioned above. The sound absorbing material which comes to carry out 
expansion molding of this stumpable sheet consists of thermoplastics which carries 
out adhesion arrival of the fiber for strengthening, and them mutually, and is a kind 
of porous material with detailed opening structure. So, this kind of sound absorbing 
material has the cheap description of ** compared with other ingredients with the 
large lightweight absorption-of-sound frequency domain which dust does not generate 
and which is excellent in configuration holding power during handling. 
[0005] However, in using for a product like the head-lining member for automobiles, it 
is required for the thin tabular sound absorbing material which consists of such a 
porous material to excel in sound absorption characteristics and the property of rigid 
both. 



[0006] For example, since the manifestation of sound absorption characteristics is 
premised on the tooth-back air space for the sound absorbing material which comes to 
carry out expansion molding of the stumpable sheet which is indicated by JP, 8-6549, A, 
it needs big space for the thickness direction. Therefore, this sound absorbing 
material had the trouble that sufficient sound absorption characteristics could not be 
obtained as a head-lining ingredient for automobiles with which the sound absorption 
characteristics in narrow space are demanded. Even if the ingredient in which 
predetermined sound absorption characteristics are shown is obtained, in order to 
maintain the rigidity as a head-lining ingredient for automobiles, there was a fault 
that it was necessary to make it increase extremely, and-izing of the eyes (weight per 
unit area) could not be carried out [ lightweight ]. 

[0007] Moreover, the technique of aiming at improvement in sound absorption 
characteristics of a sound absorbing material is proposed by JP, 6- 156 161, A by 
carrying out the laminating of the inorganic fiber layer to a stumpable sheet. However, 
the sound absorption material concerning this proposal had a fault, like that a 
manufacture man day increases and the ingredient itself becomes heavy in the top 
where the cost of the inorganic fiber itself is high, in order to carry out the laminating 
of the inorganic fiber after a stampable sheet moulding. 

[0008] On the other hand, generally the epidermis ingredient as an ornament is 
pasted together on the front face by the side of in the car by the head-lining ingredient 
for automobiles. If both this epidermis ingredient and the head-lining ingredient for 
automobiles have permeability, the head lining itself will come to bear the duty of the 
filter of air in the car, and the problem that the front face of an epidermis ingredient 
becomes dirty remarkably will arise. This problem is produced when the sound 
absorbing material of a publication is used for above-mentioned JP, 8-6549, A which 
has permeability as a head-lining ingredient for automobiles. 

[0009] In order to solve such a problem, there are approaches, such as preparing a 
non-aeration layer between the head-lining ingredient for automobiles which 
performs non-aeration processing to for example, an epidermis ingredient, and an 
epidermis ingredient. However, when such non-aeration processing was performed, 
the noise in the car was reflected in the non-aeration layer, and the head-lining 
ingredient which consists of a sound absorbing material became a fatal trouble of 
stopping absorbing sound substantially. 

EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, the shaping 
[ which has high reinforcement rigidity, and outstanding sound absorption 
characteristics ] acoustic material which is lightweight and does not have 
permeability can be offered. Thereby, the shaping acoustic material concerning this 
invention can be effectively used as the sound absorption material which needs 
rigidity, for example, the head-lining ingredient for automobiles, an engine room, a 
dash panel, etc. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is made in order to cancel 
the trouble about shaping acoustic material mentioned above, and the main purpose is 
in offering the shaping [ which has high reinforcement, rigidity, and outstanding 
sound absorption characteristics ] acoustic material which is lightweight and does not 
have permeability. Other purposes of this invention are to propose the approach of 
manufacturing the above-mentioned shaping acoustic material advantageously. 

MEANS 



[Means for Solving the Problem] Now, when a sound escapes from the opening of a 
porous material, friction makes absorption of sound of a porous material which was 
mentioned above between air and an ingredient, and it is said that it happens by the 
energy of a sound being transformed into heat energy (for example, refer to "sound 
absorbing material" Gihodo Shuppan Co., Ltd. written by Koyasu). 
[0012] Therefore, if the voidage of an ingredient becomes extremely small, that 
incidence is hard to be carried out to the interior of an ingredient, it will become and, 
as for the sound absorption characteristics of a porous material, a sound will fall. It 
falls, also when a non-aeration layer exists on the surface of a porous material. 
Moreover, it becomes what was excellent, so that the thickness of an 
absorption-of-sound layer was so thick that the opening structure of an ingredient was 
fine when the ingredient of the same voidage compared. So, in order to obtain the 
ingredient excellent in sound absorption characteristics, voidage is large and it is 
necessary to consider as the porous material which has detailed opening structure. On 
the other hand, since the amount of adhesion resin of the fiber for strengthening will 
decrease relatively if voidage becomes large, the reinforcement of a porous material 
and rigidity fall inevitably. 

[0013] Artificers inquired wholeheartedly towards development of the shaping 
acoustic material which has high reinforcement, rigidity, and outstanding sound 
absorption characteristics based on such knowledge. Consequently, it found out that 
the above-mentioned purpose could be realized by considering as the shaping acoustic 
material of a three-tiered structure as shown below. 

** . It considers as a layer with the high voidage which makes content of the fiber for 
strengthening relatively higher than the outer layer section for the inner layer section 
of shaping acoustic material, and has detailed opening structure. Thereby, this layer 
was made into the structure which raises expansibility and sound absorption 
characteristics. In a layer with this high voidage, a sound especially with the high 
frequency of about 2000Hz is absorbed well. 

** . By one side of the outer layer section which sandwiches the above-mentioned 
inner layer section infiltrating resin, and making content of thermoplastics high, 
rather than the inner layer section, make content of the fiber for strengthening low 
relatively, and let it be a precise layer with low voidage. Thereby, this layer was made 
into the structure of preventing reflection of a sound by giving permeability and 
making a sound absorbing in said inner layer section while making it into the 
structure which raises rigidity. It is in this precise layer. The sound of a 500-lOOOHz 



frequency domain is absorbed well. 

** . Let another side of the outer layer section which sandwiches the above-mentioned 
inner layer section be a layer without the permeability which carried out laminating 
adhesion of the resin film. Thereby, this layer was made into the structure of 
non-permeability, so, such a shaping acoustic material of a three-tiered structure has 
reinforcement and high rigidity -- the sound of the large frequency domain which is 
500-2000Hz is well absorbable, and it is lightweight and becomes the structure of 
having non-permeability. 

[0014] That is, it is characterized by the shaping acoustic material of this invention 
having a resin sinking-in layer with the small voidage obtained by infiltrating the 
following thermoplastics a into one [ which has the detailed opening structure which 
uses thermoplastics and the fiber for strengthening as a principal component ] field of 
a porosity base material, and coming to carry out laminating adhesion of the film of 
the following thermoplastics b in the field of another side of the base material (refer to 
drawing 1 ). 

Thermoplastics thermoplastics b with a melt flow rate smaller than the 
thermoplastics in an account thermoplastics a; porosity base material; thermoplastics 
with either the melting point or softening temperature higher than sheet-izing of a 
stumpable sheet, and the material temperature at the time of expansion molding 
[0015] Here, in the shaping acoustic material concerning above-mentioned this 
invention, thermoplastics's being polypropylene and the fiber for strengthening have 
desirable being [ it / glass fiber ] **. Moreover, as for Thermoplastics a, it is desirable 
for the melt flow rate to be 1 / 30 - 1/3 in a porosity base material of a melt flow rate. 
[ of thermoplastics ] 

[0016] By the manufacture approach of the shaping acoustic material concerning this 
invention heating the web milled and obtained, and pressurizing the main raw 
material which consists of thermoplastics and fiber for strengthening, and fabricating, 
after reheating the stumpable sheet obtained in this way and expanding it In case it 
sets to the approach of manufacturing shaping sound absorption material, and a web 
is heated and pressurized and is sheet-ized The laminating of the film of 
thermoplastics a with a melt flow rate smaller than the thermoplastics in a web is 
carried out to one field of a web. In the field of another side of "a web It is characterized 
by carrying out the laminating of the film of thermoplastics b with either the melting 
point or softening temperature higher than whenever [ stoving temperature / of the 
web when sheet-izing ]. 

[0017] Here, using polypropylene as thermoplastics in a web in the manufacture 
approach of the shaping acoustic material concerning above-mentioned this invention 
and using-as fiber for strengthening in web-glass fiber ** are desirable. It is desirable 
to use the resin which is 1 / 30 - 1/3 of a melt flow rate which the melt flow rate 
contains in a web as thermoplastics a. [ of thermoplastics ] 
[0018] 

[Embodiment of the Invention] Below, each component (or element) which constitutes 
the shaping acoustic material concerning this invention and its manufacture approach 
is explained. 

As thermoplastics used for a web about thermoplastics, the copolymers (for example, 



an ethylene-vinyl chloride copolymer, an ethylene-vinylacetate copolymer, etc.) which 
use resin, such as polyolefines, such as polyethylene and polypropylene, polystyrene, a 
polyvinyl chloride, polyethylene terephthalate, a polycarbonate, a polyamide, and 
polyacetal, and these resin as a principal component, a graft compound or the blend 
article of these resin, etc. is mentioned. Although polypropylene is desirable from 
reinforcement and a price side especially, there is especially no incongruent 
thermoplastics about this invention. 

[0019] As for this thermoplastics, it is desirable that the melt flow rates of that are 
10-300g / 10 minutes. If this reason has a melt flow rate smaller than 10 g / 10 
minutes, an adhesive property will worsen, and on the other hand, if larger than 300g 
/ 10 minutes, the reinforcement of resin itself will become low, and in any case, the 
reinforcement of the acoustic material itself is because it becomes low after all. 
[0020] This thermoplastics can use together what was denatured with various 
compounds, such as an acid and epoxy, in order to raise an adhesive property with the 
fiber for strengthening. In the case of polypropylene, what denaturalized with the 
maleic acid, a maleic anhydride, an acrylic acid, etc. is suitable especially, and the 
denaturation radical has an acid-anhydride radical, a carboxyl group, a desirable 
hydroxyl group, etc. In addition, an incongruent thing does not have other 
denaturation radicals about this invention, either. When using such modified resin 
together with thermoplastics, a web may be manufactured using each resin particle 
and the pellet which carried out melting kneading of these resin with the extruder etc. 
beforehand, and the thing which ground this pellet may be used. Moreover, what 
coated one resin with other resin can also be used. 

[0021] In addition, especially the configuration of the above-mentioned thermoplastics 
used for a web is not limited, but the thermoplastics of the shape of a flake, fibrous 
[ shape / of a particle / others, for example, fibrous, ]. is used. It is desirable to use 
especially the thing in within the limits the particle size of whose is 50-2000 
micrometers in the case of-like [ particle ]. When particle size exceeds 2000 
micrometers, it is difficult for this reason for the fiber for strengthening to obtain the 
stumpable sheet which resin distributed to homogeneity, and on the other hand, 
particle size is because omission of the resin from a web increase in less than 50 
micrometers. 

[0022] Moreover, the above-mentioned thermoplastics can add the additive for raising 
weatherability and thermal resistance beforehand. Also in this case, like the case of 
modified resin, a web may be manufactured using each particle, melting kneading of 
these particles may be beforehand carried out with an extruder etc., and the ground 
object may be used. Moreover, what coated one particle with other ingredients can 
also be used. 

[0023] As fiber for strengthening used for a web about the fiber for strengthening, the 
various organic fiber and the inorganic fiber other than glass fiber, a lock fiber, a 
carbon fiber, and a metal fiber can be used. 

[0024] As for the fiber length of this fiber for strengthening, it is desirable for within 
the limits of 10-26mm to cost 5-30mm preferably from the point of having rigidity with 
a sufficient shaping acoustic material obtained, and securing the moldability at the 
time of paper-milling shaping. This reason is that sufficient rigidity will not be 



acquired if fiber length is shorter than 5mm, but that expansion becomes an 
ununiformity on the other hand while the fiber for strengthening will not fully open at 
a paper-milling process but the expansibility of a Plastic solid will fall, if fiber length 
exceeds 30mm, and the formativeness at the time of shaping also gets worse. In 
addition, it is also effective to mix the fiber of fiber length which is different from the 
balance of expansibility and reinforcement. 

[0025] As for the diameter of fiber of this fiber for strengthening, it is desirable to 
make 7-25 micrometers into within the limits of 11-23 micrometers preferably from 
the point of securing the reinforcement effectiveness and the expansion effectiveness 
by sound absorption characteristics and fiber. This reason is that sufficient expansion 
scale factor will not be obtained if the diameter of fiber is smaller than 5 micrometers, 
and sufficient sound absorption characteristics and rigidity will not be acquired on the 
other hand if the diameter of fiber exceeds 30 micrometers. In addition, if the fiber of a 
different diameter of fiber is mixed, it is effective when raising the reinforcement 
effectiveness and the expansion effectiveness by sound absorption characteristics and 
fiber. 

[0026] As for this fiber for strengthening, processing by the coupling agent or the 
convergence agent is performed as occasion demands. When the fiber for 
strengthening is glass fiber, in order to improve especially the wettability and the 
adhesive property with thermoplastics which are a binder component, processing by 
the silane coupling agent is performed. As this silane coupling agent, it is desirable to 
use the coupling agent of a vinylsilane system, an amino silane system, an epoxy 
silane system, an methacrylic silane system, a chlorosilicane system, and a mercapto 
silane system. Processing of the glass fiber by such silane coupling agent can be 
performed by known approaches, such as the approach of spraying a silane coupling 
agent solution, while carrying out stirring mixing of the glass fiber, and an approach 
immersed in glass fiber into a coupling agent solution. 

[0027] Moreover, in order to raise the rigidity of shaping acoustic material, and 
expansibility, as for the fiber for strengthening, it is desirable to carry out 
filamentation to a single fiber. Therefore, processing according [ the above-mentioned 
fiber for strengthening ] to a water-soluble convergence agent is performed. As this 
convergence agent, there are a polyethylene oxide system, a polyvinyl alcohol system, 
etc. 

[0028] Although the rate of combination (content) of the fiber for strengthening and 
the fiber for strengthening occupied in the web after paper milling (after desiccation) 
about the rate of combination of thermoplastics changes also with addition of the 
specific gravity of the fiber for strengthening and thermoplastics to be used, or other 
raw materials When polypropylene is used as thermoplastics, using glass fiber as fiber 
for strengthening, as for the rate of combination of the fiber for strengthening, it is 
desirable to make it become 50 - 80wt% to the AUW of a desiccation web. If this reason 
has few rates of combination of the fiber for strengthening than 50wt(s)%, sufficient 
rigidity is not expectable, and absorption-of-sound nature is also inadequate, and 
since expansibility is bad, moreover, porosity mold goods with high voidage will not be 
obtained. It is because the fall of the rigidity of the shaping acoustic material which it 
becomes difficult for the thermoplastics as a binder component to be insufficient when 



the web after paper milling will become weak on the other hand if the rate of 
combination of the fiber for strengthening exceeds 80wt(s)%, handling nature worsens 
and also it is made to expand, and to sink resin into the fiber join for strengthening at 
homogeneity, and is obtained is caused. 

[0029] It is thermoplastics with a melt flow rate smaller than the thermoplastics 
which contains Thermoplastics a in a porosity base material or a web about 
Thermoplastics a. In case this thermoplastics a sheet-izes a web. it sinks into one field 
of a porosity base material, and the amount for strengthening of the surface section of 
that porosity base material of fiber becomes less than the inner layer section 
relatively, and it forms a resin sinking-in layer with small voidage. Consequently, the 
part of this resin sinking-in layer will have the small amount of springbacks, and will 
not fully expand. For this reason, the surface section of the porosity base material 
with which Thermoplastics a sank in serves as structure with few openings, and its 
rigidity improves as the whole shaping acoustic material. On the other hand, since the 
content of the fiber for strengthening is high compared with a resin sinking-in layer, 
parts other than the above-mentioned resin sinking-in layer of a porosity base 
material of the amount of springbacks (inner layer section of shaping acoustic 
material) are large, and fully expand. For this reason, in parts other than the 
above-mentioned resin sinking-in layer of a porosity base material, the sound 
absorption characteristics which carried out expected can be demonstrated. In order 
to be able to demonstrate the sound absorption characteristics which carried out 
expected, it is the specific gravity of parts other than said resin sinking-in layer. 
Carrying out to less than 0.3 is desirable. Thus, the shaping acoustic material 
obtained by considering as the structure of having a resin sinking-in layer with the 
small voidage obtained by infiltrating Thermoplastics a into one field of a porosity 
base material becomes the thing excellent in rigidity, maintaining outstanding sound 
absorption characteristics. 

[0030] An important thing is that one [ into which Thermoplastics a was infiltrated ] 
outer layer section of shaping acoustic material surely has permeability here. This is because it is 
indispensable in order to maintain sound absorption characteristics. In order for the outer layer 
section concerned to have permeability, the melt flow rate of Thermoplastics a is important, and 
adopts thermoplastics with a melt flow rate smaller than the thermoplastics contained in a 
porosity base material or a web as this thermoplastics a in this invention. As for this 
thermoplastics a, it is desirable more preferably that it is 1 / 30 - 1/3 of MFR which the melt flow 
rate (only henceforth "MFR") of that resin contains in a porosity base material or a web. [ of 
thermoplastics ] If the ratio of said MFR is larger than one third, in case it will sheet-ize, resin 
sinks even into the inner layer section of a web, and its load carrying capacity of the shaping 
acoustic material obtained does not improve while it becomes insufficient expanding this reason 
in the expansion molding performed behind. It is because the noise is reflected in this layer on the 
other hand as a result of forming the resin layer the layer of Thermoplastics a does not have 
[ layer ] aeration in the shaping acoustic material which remains completely on a surface and is 
obtained in the expansion molding which sinking [ of the resin to the inside of a web ] in becomes 
difficult, and is performed behind when the ratio of said MFR is smaller than 1/30, and sound 
absorption characteristics fall remarkably. Thus, sufficient sound absorption characteristics are 
obtained only after Thermoplastics a remains in the surface section, without sinking even into the 



inner layer section of a porosity base material and is in the condition that aeration occurs. 
[0031] The thickness of the film used in case this thermoplastics a is infiltrated is usually 30-300. 
although it changes with the rigidity and the acoustic absorptivities which are demanded. Being 
referred to as mum is desirable. For this reason, in less than 30 micrometers, the reinforcement of 
acoustic material does not fully improve, but, on the other hand, the thickness of this film is 300. 
It is because expansibility and permeability will worsen if mum is exceeded. Moreover, as this 
thermoplastics a, the copolymers (for example, an ethylene-vinyl chloride copolymer, an 
ethylene-vinylacetate copolymer, etc!) which use resin, such as polyolefines, such as polyethylene 
and polypropylene, polystyrene, a polyvinyl chloride, polyethylene terephthalate. a polycarbonate, 
a polyamide. and polyacetal. and these resin as a principal component, a graft compound or the 
blend article of these resin, etc. is mentioned, for example. 

[0032] It is thermoplastics with either the melting point or softening temperature higher than 
whenever [ stoving temperature / of the web when sheet-izing Thermoplastics b ] about 
Thermoplastics b. If this thermoplastics b is resin with which are satisfied of the 
above-mentioned conditions, the copolymers (for example, an ethylene-vinyl chloride copolymer, 
an ethylene-vinylacetate copolymer, etc.) which are not limited especially, for example, use resin, 
such as polyolefines. such as polypropylene, polystyrene, a polyvinyl chloride, polyethylene 
terephthalate. a polycarbonate, a polyamide. and polyacetal, and these resin as a principal 
component, a graft compound or the blend article of these resin, etc. will be mentioned. The 
reason for carrying out laminating adhesion the film of such thermoplastics b to the field of 
another side of a porosity base material or a web here If it is for giving non-permeability to the 
head-lining ingredient for automobiles and is lower than whenever [ stoving temperature / of a 
web in case either the melting point of Thermoplastics b or softening temperature sheet-izes ], 
maintaining the sound absorption characteristics which were excellent to the noise in the car It is 
because the melt viscosity of Thermoplastics b becomes low at the time of sheet-izing or expansion 
molding, a crack tends to go into a film front face and non-permeability cannot be secured. 
[0033] The thickness of the film of this thermoplastics b is usually 10-100. although it changes 
with the rigidity and the permeability which are demanded. It is desirable mum and to be more 
preferably referred to as 15-60 micrometers. This reason is acoustic material becomes heavy and 
also economically disadvantageous [ acoustic material ]. if a film tends to be torn at the time of 
expansion molding and the thickness of this film exceeds 100 micrometer on the other hand in 
less than 10 micrometers. Moreover, when an adhesive property with the thermoplastics 
contained in a film and a porosity base material concerned, or a web is not good, on the film 
concerned, the one or more layer laminating of the adhesive resin (glue line) can be carried out, it 
can be multilayer-film-ized, and laminating adhesion can be carried out at a web. 
[0034] In addition, the above-mentioned shaping acoustic material concerning this invention can 
be made to contain additives, coloring agents, etc., such as an anti-oxidant, light stabilizer-proof, 
a metal deactivator, a flame retarder, and carbon black, other than the various components 
mentioned above, A product can be made to contain these additives and coloring agents by 
blended and coating beforehand or adding by a spray etc. to the thermoplastics of the shape for 
example, of a grain, at a web. 

[0035] Next, how to manufacture the shaping acoustic material concerning this invention is 

explained. 

(1) Production of a web (the milling-paper method) 

foam the water solution containing a surfactant beforehand -- the raw material which uses the 



fiber for strengthening and thermoplastics as a principal component is distributed in ******. 
Subsequently, the solid content in dispersion liquid is made to deposit the obtained dispersion 
liquid suction and by carrying out degassing on a porous base material, and a nonwoven 
fabric-like intermediate product is acquired by drying the deposit. The intermediate product of 
the shape of this nonwoven fabric is called a web. The thickness of this web is usually l-30mm. 
[0036] Here, as a surface active agent which can be used, any of an anion. Nonion. and a cation 
system are sufficient. It is advantageously used at a point excellent in making homogeneity 
distribute the raw material with which dodecyl BENZERU sulfonic-acid sodium, coconut oil 
fatty-acid diethanolamide. etc. especially use the fiber for strengthening, and thermoplastics as a 
principal component. 

[0037] In addition, the web manufactured by the paper-milling approach using a bubble has 
uniform distribution of the raw material of the cross direction and the thickness direction, and 
the fiber for strengthening has almost opened it even in the condition of a single fiber. 
[0038] (2) The production above of a stumpable sheet (1) A precise sheet (stumpable sheet) is 
produced by heating, pressurizing the web produced at the paper-milling process so that the fiber 
for strengthening and thermoplastics may fully sink in, and subsequently carrying out cooling 
solidification under pressurization. 

[0039] The laminating of the film of thermoplastics a with a melt flow rate smaller than the 
thermoplastics contained [ especially ] in a web in one field of a web to a sheet 
chemically-modified [ this ] degree by this invention is carried out, the laminating of the film of 
thermoplastics b with either the melting point or softening temperature higher than whenever 
[ stoving temperature / of the web when sheet-izing to the field of another side of a web ] is carried 
out, and the description is that it sheet-izes. The part which Thermoplastics a sank in, the 
opening became the structure of having permeability few, by this in the outer layer side of the web 
which carried out the laminating of the film of Thermoplastics a, and the web part except this 
outer layer side became the structure of having detailed opening structure and that voidage was 
high, and carried out laminating adhesion of the film of Thermoplastics b can obtain the shaping 
acoustic material of a three-tiered structure used as structure without permeability. 
[0040] Here, as for the preheat temperature of the web when sheet-izing. it is desirable to carry 
out to more than the melting point of the thermoplastics in a web and under decomposition 
temperature, the case where thermoplastics is polypropylene especially — said preheat 
temperature 170-230 ** - desirable Considering as 190-220 ** is desirable. It is because the 
coloring and the fall on the strength by the pyrolysis or degradation of polypropylene will be 
caused if this reason and 230 degree C are exceeded. 

[0041] Moreover, the welding pressure of the web when sheet-izing is 0.5 - 50 kgf/cm2, in order to 
fully infiltrate thermoplastics into the fiber for strengthening. Considering as within the limits is 
desirable. Welding pressure this reason If smaller than 0.5 kgf/cm2, it will become inadequate 
sinking in and expected rigidity will not be acquired. On the other hand, welding pressure is 50 
kgf/cm2. It is because breakage of the fiber for strengthening will be produced and expected 
rigidity and expansibility will not be acquired, if it exceeds. 

[0042] In addition, all well-known approaches, such as the continuation pressing method using 
the intermittent pressing method of the usual batch type, Teflon, and a steel band belt as an 
approach of sheet-izing a web, are applicable. 

[0043] Thus, the obtained stumpable sheets are piled up after the fiber for strengthening has 
opened to the single fiber. For this reason, if melting of the thermoplastics is carried out again, 



thickness will be mostly recovered even in the thickness of a web with the rigidity of the fiber for 
strengthening which is going to return to the condition of the original web. This phenomenon is 
peculiar to the stumpable sheet produced by the milling-paper method, and is called springback. 
Since the motive power which causes this springback is the rigidity of the fiber for strengthening, 
it depends for the magnitude of this springback on the amount and property of the fiber for 
strengthening. 

[0044] (3) Manufacture of a shaping sound absorbing material (expansion molding) 
Above (2) The shaping acoustic material concerning this invention is manufactured by carrying 
out melting of the thermoplastics again, expanding the produced stumpable sheet according to the 
above-mentioned springback force of the fiber for strengthening, supplying in metal mold, and 
compressing and carrying out cooling solidification so that it may become smaller than specific 
gravity in case voidage is zero (this being called expansion molding). 

[0045] Here, as for whenever [ stoving temperature / at the time of expanding a stumpable sheet ], 
it is desirable to carry out to more than the melting point of thermoplastics and under 
decomposition temperature, the case where thermoplastics is polypropylene especially -- 
whenever [ said stoving temperature ] 170-230 ** -- desirable - Considering as 190-220 ** is 
desirable. It is because the coloring and the fall on the strength by disassembly of polypropylene 
will be caused if this reason and 230 degree C are exceeded. Moreover, the die temperature at the 
time of pressing the above-mentioned expansion sheet or temperature which carries out cooling 
solidification is usually made into 60 degrees C or less from the point of handling nature or 
productivity that what is necessary is just below the congealing point of thermoplastics. 
Furthermore, an expansion molding pressure is usually 50 kgf/cm2, although it changes with 
product configurations. It considers as the following. It is because the pressure with this 
superfluous reason makes the fiber for strengthening fracture. 

[0046] In addition, by the manufacture approach of the above-mentioned shaping acoustic 
material concerning this invention, at the process (making process of a stumpable sheet) which 
heat and a pressure are put [ process ] on a web and infiltrates thermoplastics into the fiber for 
strengthening, the films and sheets other than the film of Thermoplastics a and b, a nonwoven 
fabric, etc. can be pasted together to coincidence, or compound-ization with other ingredients can 
be performed, and the function of design nature or others can be given. 
EXAMPLE 



[Example] Below, this invention is concretely explained based on an example. 
(Example 1) The fiber for strengthening and thermoplastics which were used by this 
example are as follows. 

- Thermoplastics : polypropylene particle (MFR;20, mean-particle-diameter; 
SOOmicrometer, the melting point; 160 degrees C) 

- Fiber for strengthening : glass fiber (die length; 25mm, diameter; ISmicrometer) 
(what was processed by the amino silane system coupling agent and the polyethylene 
oxide system convergence agent) 

(1) foam the water solution containing a surfactant beforehand — into ******^ by dry 
weight %, the raw material of the component presentation which consists of 30% [ of 
polypropylene particles ] and glass fiber 70% is mixed, and it becomes total eyes 960 
g/m2, respectively — as — degassing — it dried and the web was produced. 

(2) Above (1) The polypropylene film (200micrometer thickness, MFR=2) was carried 



out as a film of Thermoplastics a, and the laminating of the two-layer film of a nylon 6 
film (melting point 233 degrees C, 25-micrometer thickness) and a polypropylene film 
(melting point 160 degrees C, 40-micrometer thickness, MFR=8) was carried out to the 
front face of the produced web as a film of Thermoplastics b at the rear face, 
respectively. At this time, the film of Thermoplastics b carried out and carried out the 
laminating of the polypropylene film to the web side. 

(3) Above (2) The obtained layered product is heated to 210 **, and it is 3 kgf/cm2. The 
layered product which pressurized by the pressure, and was heated and pressurized is 
arranged between the 25-degree C cooling boards, and it is 3 kgf/cm2. It pressed and 
solidified by the pressure and the precise stumpable sheet was produced. 

(4) Above (3) The produced stumpable sheet is heated to 210 ** at a far-infrared 
heater, and it is path clearance. It compressed and cooled with the monotonous metal 
mold set as 4.2mm, and a good tabular shaping acoustic material was manufactured. 
Thickness of the shaping acoustic material at this time It was 4.0mm. 

[0048] Thus, about the obtained shaping acoustic material, as a result of observing the 
cross section under a microscope, it turned out that a resin sinking-in layer with low 
voidage with the low content of the fiber for strengthening exists near a front face as 
compared with the interior of mold goods. Moreover, although the field into which the 
laminating of the film of Thermoplastics a was carried out. and it was infiltrated had 
permeability when the permeability of the obtained shaping acoustic material was 
investigated, the field which pasted the film of Thermoplastics b together did not have 
permeability. 

[0049] (Example 2) It is thickness like an example 1 except having carried out the 
laminating of the two-layer film of a polyethylene terephthalate film (melting point 
256 degrees C, 25-micrometer thickness) and a polypropylene film (melting point 168 
degrees C, 40-micrometer thickness, MFR=8) to the rear face of a web as a film of 
Thermoplastics b. 4.0mm shaping acoustic material was manufactured. 
[0050] Thus, about the obtained shaping acoustic material, as a result of observing the 
cross section under a microscope, it turned out that a resin sinking-in layer with low 
voidage with the low content of the fiber for strengthening exists near a front face as 
compared with the interior of mold goods. Moreover, although the field into which the 
laminating of the film of Thermoplastics a was carried out, and it was infiltrated had 
permeability when the permeability of the obtained shaping acoustic material was 
investigated, the field which pasted the film of Thermoplastics b together did not have 
permeability. 

[0051] (Example 1 of a comparison) 

(1) into foam liquid, by dry weight %. the raw material of the component presentation 
which consists of 30% [ of polypropylene particles ] and glass fiber 70% is mixed, and 
it is set to the 1 140g of the total eyes/, and m2, respectively — as - degassing - it dried 
and the web was produced. 

(2) Above (1) The laminating only of the nylon 6 film (melting point 233 degrees C, 
25-micrometer thickness) was carried out to the rear face of the produced web as a 
film of Thermoplastics b. 

(3) Above (2) The obtained layered product is heated to 210 **, and it is 3 kgf/cm2. The 
layered product which pressurized by the pressure, and was heated and pressurized is 



arranged between the 25-degree C cooling boards, and it is 3 kgf/cm2. It pressed and 
solidified by the pressure and the precise stumpable sheet was produced. 
(4) Above (3) The produced stumpable sheet is heated to 210 ** at a far-infrared 
heater, and it is path clearance. It compressed and cooled with the monotonous metal 
mold set as 4.2mm, and a tabular shaping acoustic material whose thickness is 4.0mm 
was manufactured. 

[0052] Thus, although it was a layer without an opening, as for the field which carried 
out the laminating of the film of Thermoplastics b as a result of observing the cross 
section under a microscope about the obtained shaping acoustic material, it turned out 
that other parts have the structure of having a uniform opening. Moreover, although 
the field which did not carry out the laminating of the film had permeability when the 
permeability of the obtained shaping acoustic material was investigated, the field 
which carried out the laminating of the film of Thermoplastics b did not have 
permeability. 

[0053] (Example 2 of a comparison) It is thickness like the example 1 of a comparison 
except having produced the stumpable sheet, without carrying out the laminating of 
the film to both sides of a web. 4.0mm shaping acoustic material was manufactured. 
[0054] Thus, about the obtained shaping acoustic material, as a result of observing the 
cross section under a microscope, it turned out that it has the structure of having a 
uniform opening. Moreover, when the permeability of the obtained shaping acoustic 
material was investigated, both sides had permeability. 

[0055] The shaping acoustic material of examples 1 and 2 and the examples 1 and 2 of 
a comparison to 50mm width-of-face x 120mm manufactured as explained above The 
test piece of die length was cut down and the bending test (crosshead speed 50 
mm/min, distance between spans of 100mm) which pushes punch from the field (field 
which is not pasting the film together about the example of a comparison) which 
pasted the film of Thermoplastics a together about this test piece was performed. The 
elastic inclination at this time is the distance between spans. Load at the time of 
100mm (kgf) It bends and is the inclination of an amount (mm). Moreover, the normal 
incidence sound absorption coefficient according to JIS A 1405 was measured. A 
normal incidence sound absorption coefficient is 1.0. Solving, a sound absorbs sound 
completely. Consequently, the result of the acoustic-absorptivity measurement of the 
result of a bending property to Table 1 is shown in drawing 2 . 
[0056] 
[Table 1] 





WckMM (kgf/SOmn) 


#&^£ (kgf/cB/50m ) 




5.3 1 


8. 33 


mm 2 


5. 29 


8. 43 


immi 


1. 88 


4. 4 3 


itm}2 


1. 86 


4. 3 2 



[0057] When making it structure like this invention so that clearly from the result 
shown in this Table 1 and drawing 2 , it turned out that shaping acoustic material 
becomes the thing excellent in the sound absorption characteristics in a 500-2000Hz 
large frequency domain while maximum load and elastic inclination become high and 
it shows the outstanding strength property. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the partial cross-section schematic diagram showing the structure of 
the shaping acoustic material concerning this invention. 

[Drawing 21 It is drawing showing the relation between a normal incidence sound 
absorption coefficient and a frequency. 
[Description of Notations] 

1 Resin Sinking-in Layer Which Comes to Sink into Porosity Base Material in 
Thermoplastics A 

2 Layer of Porosity Base Material Which Uses Thermoplastics and Fiber for 
Strengthening as Principal Component 

3 Layer of Thermoplastics B 

DRAWINGS 
[Drawing 1] 
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[Drawing 2] 
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